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ABSTRACT 



An improved article tracking and locating system compris- 
ing a global positioning satellite receiver built into a periph- 
eral component interconnect board, together with means for 
transmitting analog and digital signals over the cellular 
control channel to a central location where the desired 
information can be made available immediately over the 
Internet to appropriate persons, 

17 Claims, 2 Drawing Sheets 
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ARTICLE TRACKING DEVICE 

This application claims the benefit under 35 U.S.C. § 
119(e) of U.S. Provisional Application No. 60/202,477, filed 
May 8, 2000, and entitled "Tracking Device Which Imple- 
ments GPS, Cellular and RF Signals on One Module", 
which is hereby incorporated by reference herein. 

FIELD OF INVENTION 

This invention relates to article tracking devices and is 
particularly directed to improved article tracking devices 
which combine a global positional satellite receiver and 
cellular control channel analog or digital signalling means in 
a computer chip which can be attached to a desired article, 
such as a laptop or desktop computer, server, person, animal, 
vehicle or the like to automatically signal the location of the 
protected article to a central location where the information 
can be made available over the internet for appropriate 
parties. 

PRIOR ART 

Articles are frequently lost, misplaced, stolen and the 
owners are thus deprived of the benefit of such articles. 
Unfortunately, most articles are difficult or impossible to 
track or locate, once they have been removed from their 
proper location. Consequently the ability to locate and track 
such articles has been of considerable interest for many 
years. With the advent of radio, computers and 
microtechnology, numerous types of tracking and locating 
devices have been proposed. However, most of the prior art 
tracking and locating devices have been bulky and cumber- 
some and could not conveniently be hidden in or incon- 
spicuously attached to an article to be protected. Also, most 
prior art article tracking and locating devices have relied 
upon low power or microwave radio technology and, hence, 
have had very limited range. In addition, most prior art 
article tracking and locating devices have relied only upon 
a single energy source for energization and, therefore, have 
been heavy or have had short useful lives. 

BRIEF SUMMARY AND OBJECTS OF 
INVENTION 

These disadvantages of the prior art are overcome with 
the present invention and an improved article tracking and 
locating device is provided which is inexpensive to manu- 
facture and sell, is compact in size and weight and, hence, 
can conveniently be hidden in or inconspicuously attached 
to an article to be protected and which provides worldwide 
tracking and locating ability together with the ability to 
make the necessary information available virtually instantly 
to appropriate parties anywhere in the world. 

These advantages of the present invention are preferably 
attained by providing an improved article tracking and 
locating system comprising a global positioning satellite 
receiver built into a peripheral component interconnect 
board, together with means for transmitting analog and 
digital signals over the cellular control channel to a central 
location where the desired information can be made avail- 
able immediately over the internet to appropriate persons. 

Accordingly, it is an object of the present invention an 
improved article tracking and locating device. 

Another object of the present invention is to provide an 
improved article tracking and locating device which is 
inexpensive to manufacture and sell. 

An additional object of the present invention is to provide 
an improved article tracking and locating device which is 
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minuscule in size and weight and, hence, can conveniently 
be hidden in or inconspicuously attached to an article to be 
protected. 

A further object of the present invention is to provide an 
5 improved article tracking and locating device which pro- 
vides worldwide tracking and locating ability. 

Another object of the present invention is to provide an 
improved article tracking and locating device which pro- 
vides worldwide tracking and locating ability together with 
10 the ability to make the necessary information available 
virtually instandy to appropriate parties anywhere in the 
world. 

A specific object of the present invention is to provide an 
35 improved article tracking and locating system comprising a 
global positioning satellite receiver built into a peripheral 
component interconnect board, together with means for 
transmitting analog and digital signals over the cellular 
control channel to a central location where the desired 
2Q information can be made available immediately over the 
internet to appropriate persons. 

These and other objects and features of the present 
invention will be apparent from the following detailed 
description, taken with reference to the figures of the accom- 
25 panying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a diagrammatic representation showing the 
article tracking and locating device of the present invention; 
30 and 

FIG. 2 is a diagrammatic representation showing the 
device of FIG. 1 using an external antenna. 

DETAILED DESCRIPTION OF THE 
35 INVENTION 

In that form of the present invention chosen for purposes 
of illustration, FIG. 1 shows a peripheral component inter- 
connect board (PCI), indicated generally at 12 having a 

40 receiver 14 constructed on the board 12 to receive signals 
from a global positioning satellite (GPS), as indicated at 16, 
together with a transmitter 18 for transmitting analog or 
digital over the cellular control channel (CCC), signals, as 
seen at 20 (as shown in FIG. 2), to a central location 22 

45 which interprets the signals and displays the information on 
the Internet, as indicated at 24, for appropriate parties. The 
PCI board 12 is normally about 6 inches square, but can be 
made even smaller as miniaturization techniques improve. 
The board 12 is designed to receive electrical power from a 

50 computer through a conventional PCI board connection. 
However, if desired, a rechargeable solar battery 26 may be 
provided on the board 12 to energize the receiver 14 and 
transmitter 18. Also, if desired, a pigtail may be provided to 
allow the receiver 14 and transmitter 18 to be energized from 

55 a suitable external source, not shown. Ideally, the antennas 
2 for the GPS and CCC will be built into the board 12. 
However, if necessary or desirable, external antennas 30 
may be provided through appropriate connections, as seen in 
FIG. 2. 

60 In use, the board 12 can be mounted on, embedded in or 
attached to an article to be protected. Thus, for example, the 
board 12 can be mounted on a gun stock, the chassis of a 
vehicle or other article to be protected to enable the pro- 
tected article to be tracked and located. Similarly, the board 

65 12 could be mounted on a belt, animal collar or the like to 
provide tracking and locating capabilities for persons or 
animals. By receiving GPS signals, the board 12 can deter- 
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mine the location of the protected article anywhere in the 
world and can use the CCC to transmit this information, 
together with an individual identifying signal, to the central 
location 22 which can interpret the signals from the board 12 
and can display the information on the Internet 24 where it 
can be accessed by the appropriate parties. Most personal 
computers have expansion slots for PCI cards which have 
contacts for supplying electrical energy from the computer's 
power system to the PCI card. Where this is true, the device 
of the present invention can use that power to energize the 
receiver 14 and transmitter 18. Alternatively, the board 12 
can use the on-board battery 26 for energizing the receiver 
14 and transmitter 18. Obviously, if the board 12 is inserted 
in an expansion slot of the computer, it will not be visible 
and, if someone moves the computer from its proper 
location, the board 12 will sense this and will send an 
appropriate signal through the CCC system to the central 
location 22. Because of the small size of the board 12, it can 
easily be hidden in or about an article to be protected or can 
be mounted on a belt, collar or the like for tracking and 
locating persons or animals. The device of the present 
invention can also take on the form factor of PCMCIA, ISA 
or stand-alone. 

Obviously, numerous variations and modifications can be 
made without departing from the spirit of the present 
invention, therefore, it should be cleasly understood that the 
forms of the present invention described above and shown in 
the figures of the accompanying drawing are illustrative only 
and are not intended to limit the scope of the present 
invention. 

What is claimed is: 

1. An article tracking and locating device comprising: 
a substrate; 

a global positioning system receiver mounted on the 
substrate, the receiver for receiving first signals 
enabling the receiver to determine a position of the 
device; 

a transmitter mounted on the substrate, the transmitter for 
transmitting second signals indicating the position of 40 
the device; and 

a power interface mounted on the substrate and adapted to 
receive power from a plurality of power sources. 

2. The device of claim 1, further comprising: 

means at a central location for receiving the second 

signals from the transmitter; and 
means at the central location for providing information 

derived from the second signals over an Internet web 

interface. 
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3. The device of claim 2, wherein the information is 
provided on the Internet in a secure manner. 

4. The device of claim 1, wherein the plurality of power 
sources includes a battery recharged by solar power. 

5. The device of claim 1, further comprising: 

one or more antennas mounted on the substrate for 
receiving the first signals and sending the second 
signals. 

6. The device of claim 1, wherein the plurality of power 
sources includes a rechargeable battery. 

7. The device of claim 1, wherein the substrate is a 
peripheral component interconnect board. 

8. The device of claim 7, wherein the interconnect board 
is adapted to be inserted in an expansion slot of a computer 
system, 

9. The device of claim 1, wherein the substrate is attached 
to an article worn by an individual to be tracked. 

10. A device for tracking and locating a computer system, 
the device comprising: 

a peripheral board adapted to be inserted in an expansion 
slot of the computer system, the peripheral board 
comprising: 

a global positioning system receiver for receiving first 

signals enabling the receiver to determine a position 

of the device; 
a transmitter for transmitting second signals indicating 

the position of the device; and 
a power interface adapted to simultaneously receive 

power from a plurality of power sources. 

11. The device of claim 10, further comprising: 
means at a central location for receiving the second 

signals from the transmitter; and 
means at the central location for providing information 
derived from the second signals over an Internet web 
interface. 

12. The device of claim 11, wherein the information is 
provided on the Internet in a secure manner. 

13. The device of claim 10, wherein the plurality of power 
sources includes a battery recharged by solar power. 

14. The device of claim 10, wherein the plurality of power 
sources includes a rechargeable battery. 

15. The device of claim 10, wherein the peripheral board 
further comprises one or more antennas for receiving the 
first signals and sending the second signals. 

16. The device of claim 10, wherein the computer system 
is a rack-mounted computer system. 

17. The device of claim 10, wherein the computer system 
is a desktop computer system. 
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21. The method of claim 20 further comprising: 
reporting when said item is lost or stolen; and 
updating said data identifying said lost or stolen goods so 

as to indicate a lost or stolen status of said item. 

22. The method of claim 21 wherein: 5 
said act of reporting includes entering identification infor- 
mation related to said item into a central database of a 
central server; and 

said act of updating includes transmitting data between 10 
the central server and a computer, coupled to said 
receiver, wherein said data identifying said lost or 
stolen goods is stored within a database of the computer 
and said identification information contained within the 
central database is transmitted and stored in the data- 15 
base of the computer so as to update the database. 

23. The method of claim 22 wherein the act of storing said 
information in said RFID device comprises transmitting said 
information from said receiver to said RFID device using a 
secure communications link when the device is within a 2 o 
defined distance from said receiver. 

24. The method of claim 20 wherein said act of generating 
an alarm comprises displaying a message on a display screen 
so as to inform personnel stationed near the display screen 

of a lost or stolen status of said item. 2 5 

25. The method of claim 20 wherein said act of generating 
an alarm comprises generating an auditory signal which 
informs personnel stationed near said receiving means of a 
lost or stolen status of said item. 

26. A method of identifying lost or stolen items, compris- 30 
ing: 

securely storing identification information in a memory of 
a radio frequency identification (RFID) device con- 
tained within an item and comprising a radio frequency 
transceiver, a microcontroller, a battery and a memory, 35 
said RFID device being securely disposed within said 
item so as to frustrate unauthorized removal thereof and 
said device comprising a self-contained package inde- 
pendent of said item; 

transmitting an interrogation signal to said RFID device; 40 

authenticating said interrogation signal; 

transmitting said identification information from said 
RFID device upon authentication of said interrogation 
signal; 45 

maintaining a list identifying a plurality of lost or stolen 
items in a secure database of a computer, said database 
having security features associated therewith so as to 
prevent unauthorized access to said list of lost or stolen 
items; 50 

receiving the identification information transmitted by the 
RFID device; 

transferring the received identification information to said 
computer; 

comparing the received identification information to the 55 
list of lost or stolen items and determining if the 
identification information indicates that the item is 
included in the list of lost or stolen items; and 
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generating an alarm, if the identification information 
indicates the item is lost or stolen. 

27. The method of claim 26 further comprising: 
reporting when said item is lost or stolen; and 
updating said list of lost or stolen items so as to include 

said item in the list. 

28. The method of claim 27 wherein said item is a 
computer. 

29. The method of claim 26 wherein: 

said act of securely storing identification information 
includes restricting access to said information con- 
tained within said RFID device using at least one 
security measure; 

said act of reporting includes entering said identification 
information into a central database of a central server; 
and 

said act of updating includes transmitting said identifica- 
tion information contained within said central database 
to said database of said computer so as to update said 
list stored in the database of the computer to include 
said item. 

30. A system for identifying a lost or stolen device, 
comprising: 

a first transceiver, comprising a radio frequency 
transceiver, a microcontroller, and a memory, said first 
transceiver coupled to the device, and which transmits 
identification information according to a communica- 
tions protocol upon receipt by the first transceiver of a 
signal having a predetermined security parameter asso- 
ciated therewith, the identification information within 
the first transceiver being secured from unauthorized 
access thereto; 

a second transceiver, capable of recognizing said com- 
munications protocol, which transmits the signal hav- 
ing the predetermined security parameter associated 
therewith and receives the identification information 
transmitted by the first transceiver, when the first 
transceiver is within a defined distance from the second 
transceiver; 

a first secure database configured to store data identifying 
a plurality of lost or stolen devices and which prevents 
unauthorized access to the data stored therein; 

a computer, directly coupled to the second transceiver so 
as to receive the identification information therefrom, 
said computer further coupled to said first secure data- 
base so as to receive the stored data, wherein said 
computer compares the identification information with 
the stored data, and generates an alarm if the identifi- 
cation information matches at least some of the stored 
data; and 

a central server, coupled to said computer, wherein the 
central server includes a central database for storing a 
master list of lost or stolen devices, and wherein the 
central server communicates with the computer so as to 
periodically update said first database which stores said 
data associated with said lost or stolen devices. 

* * * * * 
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